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For large scale HPC systems which consist of many nodes, it will be un-
feasible to construct a fully-connected network with high bisection bandwidth
due to cost and power consumption, etc. We propose a hybrid network that is
composed of an electronic packet switching (EPS) network with low bisection
bandwidth and a high bandwidth supplemental optical circuit switching (OCS)
network, and communication method on the network. In this network, each
node connects to the EPS network with one link and partial nodes also do to
the OCS network with another one link. We assign optical pathways to node
pairs that are connected to the OCS network and are not in the same EPS switch
by considering application’s communication pattern. We avoid contentions on
the EPS upstream network by letting these nodes relay messages from other
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nodes. By conducting simulations, we confirmed that our approach can im-
prove the performance of applications which require high bisection bandwidth
by connecting only half of nodes to the OCS network. Moreover, performance
of all-to-all communication on our system was almost the same as that on fat
tree EPS only network.
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Fig.3 Path assignment algorithm.
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Fig.4 Route creation algorithm.
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Table 1 Simulation system parameters.

Parameter Value
Node Parameter

CPU core speed 2.0 GHz

Number of cores 4

Propagation delay of intra-node comm. 100 ns

Bandwidth of intra-node comm. 68 Gbps
EPS Network Parameter

One link propagation delay 500 ns

Bandwidth of upstream link 20 Gbps

(Ours & EPS only)

Bandwidth of upstream link 160 Gbps

(Fat Tree EPS only)

Bandwidth of downstream link 10 Gbps

Bandwidth of OCS node’s downstream link 20 Gbps

MTU 4,096 Bytes
OCS Network Parameter

Propagation delay 500 ns

Bandwidth 20 Gbps

MTU 4,096 Bytes
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Table 2 Inter-EPS-switch communication valumes of each application.

Name Size Sequential CommPattern
gooo total 1,920 MB 1,480 MB
large 1,920 MB 1,480 MB
small 0B 0B
CG total 2,142 MB 2,544 MB
large 2,142 MB 2,544 MB
small 50 KB 212KB
IS total 3,462 MB 3,462 MB
large 3,461 MB 3,461 MB
small 1.2MB 1.2MB
LU total 151 MB 112 MB
large 108 MB 79 MB
small 43 MB 33MB
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Table 3 Cost formulas of each route in Fig. 2.

Route Cost
B=C 2(ar +n/B1) +2f(x,t)
A= D az +n/Bs + f(x,t)
E=J 2(a1 +n/B1) + 2(a2 +n/B2)

+4f(z, )
G=F 4(ar +n/B1) + az +n/Bs
=H=1 +5f(x,t)
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